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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 18, 25-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 18 lacks antecedent basis for "the clamping pressure". 
Claims 25 is vague and indefinite with respect to component (a). There does not 
appear to be a component (a) in any of the dependent limitations on which this 
claim is based. It is unclear as to what applicant is claiming as component (a). 
Claims 26-29 lack antecedent basis for "the curable elastomeric material". 
Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 6, 8, 23, 26-28 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chi et al (4397917) in combination with Lifferth (4050700) and Barton 
et al (6057054). 



Application/Control Number: 10/706,925 Page 3 

Art Unit: 1746 

Chi et al disclose a fuel cell assembly having a plurality of fuel cells stacked 
together in such a manner that the fuel cells are connected internal of the 
stacked fuel cell. A plurality of passages extend through the stack and are 
adapted to receive either mechanical and/or chemical means for interconnecting 
the cells. A high strength adhesive material is inserted in the passageways and 
cured to provide an interconnecting bond. The internal connecting means may be 
disposed between facing surfaces of selected adjacent elements in the cell and 
selected adjacent elements of successive cells. See col. 1, line 57 - col. 2, line 
24. 

Chi et al does not disclose that the adhesive (seal) is liquid or that the gas is 
vented simultaneously as passageways are filled. 

Lifferth discloses a seal made of one or more formed sealant receiving grooves, 
a fitting connected into the groove or grooves to allow sealant to be injected there 
through and a sealant material that can be injected through the fitting into the 
groove or grooves and that will retain its fluid characteristics while remaining in 
its assigned position. See abstract. The patent discloses that the seal is useful 
between two mating parts. The groove is injected with a flowable sealant material 
under pressure through a fitting, until the groove is full of sealant. Addition fittings 
(ports) in the grooves can be used to remove trapped air in the grooves. See col. 
2, lines 9-40. The injected seal is disclosed to be a replacement for conventional 
seals. See col. 2, lines 62-63. Sealants that may be injected are disclosed to be 
liquid plastic, liquid rubber, liquid Teflon and liquid nylon. See col. 1 , lines 45-47. 
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Barton et al disclose an improved MEA having a resilient fluid impermeable 
integral seal made by impregnating the sealing material into the porous electrode 
layers in the sealing regions. The integral seal circumscribes the active areas of 
the MEA. The uncured sealant material is a flow processable elastomer that is 
applied to the MEA using a vacuum injection molding process and which seal 
has improved protection against fluid leaks. See abstract. The fuel cell stack has 
sealing regions that cooperate with separator plates to prevent fluids from leaking 
around the edges of the MEA. The sealant material is one of an elastomer that is 
injection molded, which elastomer may be a thermosetting material. See col. 3, 
lines 41 -52. The fuel cell stack is assembled and placed inside a mold wherein 
the curable flow processable sealant material is introduced into the mold and is 
directed to the sealing regions of the MEA and impregnated into a portion of the 
seal regions and then cured to form the integral seal, upon which the MEA is 
removed from the mold. See col. 5, lines 13-30. The mold has open channels 
that facilitate distribution of the sealant material to the sealing regions. See Col. 
5, lines 38-42. The elastomeric sealing materials can be chosen from 
thermosetting materials, silicones, fluoroelastomers, fluorosilicones, ethylene 
propylene di-methyl and natural rubber. See col. 6, lines 59-63. The fuel cell 
assembly is further disclosed to have a part which is used to facilitate alignment 
of the MEA with the separator plate. See col. 7, lines 57-62. One embodiment of 
the patented invention is the use of a recessed groove in the separator plates so 
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that there is less damage to the plates when the MEA is compressed between 
the separator plates. See col. 8, lines 29-48. 

The subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the instant invention was made because even though 
the prior art of Chi et al does not disclose that the adhesive is a liquid sealant, the 
adhesive in Chi et al appears to flow into the passages to fill and bond the fuel 
cell structure, since Chi et al does not disclose that the adhesive is a seal, the 
prior art of Lifferth is disclosed to show that liquid sealants are known and are 
conventional in the art and are readily used in applications such as grooved 
areas where the sealant can be flowed into the groove and the grooves are 
vented to remove gas entrapped therein, to allow the material to completely fill 
the grooved area, so that a proper seal may be obtained. Even though the prior 
art of Chi et al discloses an adhesive rather than calling the adhesive a seal, the 
person having ordinary skill in the art would recognize that fuel cells have to be 
sealed together to prevent mixing of the reactant materials (hydrogen and 
oxygen) within the cell. The recitation in the instant claims with respect to the 
venting of gas when injecting sealing materials is also shown by way of the 
Lifferth patent. Venting of gas from passages being filled with an injected liquid 
material is conventional in the art and is done for the purpose of allowing the 
material to flow and fill passages completely with out any air voids which would 
affect the ability of the fill material to properly seal the passages and prevent 
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leakage of reactant materials from one part of the device to another. The 
recitation in the instant claims with respect to the pressures required and time 
needed to fill the passages is also conventional in the art. It is known to 
pressurize the material to push it through the passageways and to ensure 
complete filling of the areas required to be sealed. Cleaning of surfaces which 
are to be sealed is also conventional in the art and is known to be done for the 
purpose of removing any foreign material which would affect the complete 
sealing of surfaces to which the material is applied. Preheating is also 
conventional in the art and is known to be done for the purpose of partially curing 
the sealant as it flows into the area to be sealed, so that the liquid sealant does 
not bleed out of the seal area, due to the viscousness of the liquid sealant. The 
prior art of Barton et al is cited for its teaching of the particular injectable sealant 
materials and for the alignment of the MEA to the separator plates. 
The prior art of Chi et al in combination with Lifferth and Barton et al render the 
applicants instant invention obvious for the reasons set forth above. 

Allowable Subject Matter 

5. Claims 4, 5, 7, 9-1 7, 1 9, 20-22 and 24 are allowable over the prior art of record. 

6. Claims 4, 5, 7, 9-17, 19, 20-22 and 24 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record fails to teach and/or suggest the following aspects of the 
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instant invention: (1) use of a primer material being applied to the separate elements so 
as to improve the bonding of the seal material to the separate element; (2) curing the 
seal material by passing heated water through the assembled fuel cell; (3) assembling 
and clamping the separate elements together prior to injecting seal material into groove 
network; (4) including a recess in each of the flow field plates to accommodate the gas 
diffusion layers and clamping the flow field plates together so that the pressure on the 
gas diffusion layers is determined by the recesses depth and is unaffected by injection 
of the seal material; (5) forming a vent in the groove network by scratching a surface of 
one of the elements; (6) forming offset grooves in the opposed flow field plates to 
prevent distortion of the PEM during injection of seal material; and (7) injecting 
separate seal materials into each groove network. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bruce F. Bell whose telephone number is 571-272-1296. 
The examiner can normally be reached on Monday-Friday 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on 571 272-1414. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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December 8, 2005 



Bruce F. Bell 
Primary Examiner 
Art Unit 1746 



